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[Itt] G a N*Cftd*iHM|iCSHty'f HO 
#fi© WWMtfc * »* ft »3W - > tjUSt *«> 6 ffi?8 
3tfcifi^l*T-l-0«3tt3ME*l*l±a**!li:. 

hr&] ***'J7»*n* @3icM-rs«ffi8ot, 
1 1 e 5 2 c»t**«7 o tt«r*. 

Sffi7 0, 8 0S, JftSlOO AO*l©N 117 1, J? 

S1000A©H2©N 1 H7 2, 8 2 . JP£1500A©A 1 
17 3, 8 3, JI31000A©T 1 Jf 7 4. 8 4, JP325 
00A©253©N 1 If 7 5, 8 5£T8ifiL Nijg#2fi 
^jgT*-5©TN 1 lMfcfi?DH*«T?S, N 1 ©fBJSSS- 
KlkT^-ft. NlHTGaNtil^SttfclS*. «3W 
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M*B1] nffl©aflS3tfiJr>i.*ft^**3»* (Ah 
Gai-iN ; X=0 6*trt jfc&JSSnJli:, pS^ffife 
SjBJnl/fc i SCStetf U A#fc£tt¥»# (Ah G 
ai-iN ; X=0*#to) i JBfcS^TTSSflStf 

mxm 2 ] ffixm i fcE«o£fc;*f u * A*ft£*# 

WEnHKft^-r-SJBeN i tUfcJltt»ffRfr*. 

in** 3 ] mxm i (ctEKo^fk^ u * A*fc&w* 

»4»a©W^»2 0NiJi, AIL TIL /P£<2JP 
»g 3 ON I So»JB«l»^: Lt^tZftWLtTZ* 
[M&H4] nffl0*fc;»U*A*fc£*¥»# (Ah 
Gai-xN ; X=0£<&tf) jJ^^nlL pS^FM^I 
tRftlL&iaoaft^U^A*^**** (Ah G 
ai-xN ; X=0&^») #SJ*S iJB<h**T3£flS;S 
U £ A*fc^4^^^K*V>T* 
H-ffi*fcf(IEnl0««d:i9B i J10«@££WU 
MfEnJBO««ttAlX»4Al *^tr£&5&>SjS0, ffi 
Ei Ji©«SttNi, Ag.Ti Xtt*tl6*-&tf^*6 

[0 0 0 1] 

A^^¥^Wfc#FfcH-r*. 
[0 0 0 2] 

aN *©ft^*#«*tttt»»T**^t*55B3^ 

«±fcB»Xttafb7;i/5=9A^5flE*/ty7 7l* 
4ttE3li:T, n^SSOGaN *<0fc£tt¥W#*SjS 
*nJB£d5fiS1t\ *©nHO±l:pS!^F»B*ft*iIDl/ 
T 1 !!<DGaN 5 J** i H6J*fi4 

*&*lSt^W5 (*BBIB6 2 - 1 1 9 1 9 
«, 1*18096 3- 1 8 8 9 7 7^&?B) . 
[0 0 0 3] 

££>&*»&tVC^*. X, ±^co<t^lc, GaN &<Z){fc 



(2) &R!¥5-2 1 1 3 4 7 

<? 

tlT^&^OtfSttT**. ttfc, MI S (Metal I 
nsulator Semiconductor) <»i!©SB#3M' FK43 
tt£ i «©««©JB«|jfifc^^Ttt, #&IB 5 7-46 
6 6 9^4ifBk:TBI*anfta«T*D» 

B8«. ±E&«(;:^t* i B©tt«©B 

-tnsAi^sjfc*Ttt£*±fcNi ft-tn-e 

"JSiiwilft; At mfi&?t£j^^ 
©a^ttfcfcttSJ^/^-Mi. B5(a) KS1-«fc 

ft to ST****** * 0 fpj± to t to5 RUWfe 

^SE7 [0 0 0 4] iE^BHSOPtt-rSfcftfc* 
Sntt>O7?»0, *<DB»£T*i:2:5tt. GaN » 

[0 0 0 5] 

©»W<D«J«B, nffloaft*fU^A*ft^**»# 

(Ah Gai-xN ; X=0fettl) *6«5nHt, p§! 

*IM»£*inLft I s<a*{b;tf u £A*ft^tt¥«# 

^ (Ah Gai-i N ; X= 0 ££t« ^SlfcS i Bi**"r 

%mt$ l )yi*mt$®*mft%ytm?\z&toT, 

< 1 1> I Bfc*rr*Mrc*oT I BlC&£-r£B£N 

[0 0 0 6] X, te©5fiWtt> il&lXnlil^-r^^ 

BS#KN I tb^Ct^S^TSo 
[0 0 0 7] X> ffiO^Mf^ 4>fc<fcMJBfc#f* 

II, JBION IJB«t0H»*©Jf^»2ON iff, A 
40 IB, Tig, JSS©JSV>»3<0N I B©#B*HIib 

[0 0 0 8] X> nffl©aft*U^A*ft 
(AhGai-xN ; X=0fetO) ^SiSKSn 

(AhGai-xN ; X=0*#tf) 36^5 rt§ 1 H 
tSWTSaft^U^A*^**^***^^*^^ 

©««ttAl XBA1 S^tr&^6riE0, ii^affi 
«Ni ( Ag,Ti Xtt*tl6*$tr^^6Jfi*^tT» 
5^ 5. 
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3 

[0 0 0 9] 

/to 

[0 0 10] X, nB N I thXhmyt 

«*iH-«l*ibTt>WBtta:*ofc. X* HJfcJfc* 
OfiTfeftSnfti^fc. nit 1 B©«tt*#fcN 1 

[0 0 11] X, «K£* ISl CON i Jf , K3 1 <DN i £ 

ctow^-f^i^Nif Ar«; tab; irs 

**ff&n&. SlfcW^NlHSIJBJCittSEft^bfc 

»Vi»2©N i B*«J05LT^3fc». fglCONI 

CON iSC0±ICA I JBtT i!<h|g3<ON i t&Mf&L 
[0 0 12] X, H-M!l:nl©Mt IJfcoSffit 

±ciH<!!>«attNi ( Ag,Ti xtt-enss-^fa 

££*>5**TJfiaH±K:efc, Al X&A1 
[0 0 13] 

tiBKEBT**. jaw*- hi ob, 

SfclfcWbTfcD, j eW7 7<tS«llC 500ACO 
A 1 N <Z>/1y7 7B2#«l£SnTV>*. *OAy7 7 
H2©±ttt, IHfc. RJP 2.2mid <OGaN 
**U^S*n* H3tlBJ9 l.Sizm 0GaN 

y+»ftnJi4©±teJRJS 0.1/zm C0GaN i 

S^^AT^$n^Sffi7tiS*f J-VSSn + B3 

[0 0 14]&fc, CO«fiO«Jt^*-Hl 0©« 
iglgfC^T* B2. H3R(OTa4S#«LTRWr 

'J ^JUtf'J^A (Ga(CHs)i) (HT, TMGtlH 

■f) thu^y^j^sri^A (akch 3 ) 3 ) (ar, 

TMAtET) t*>5> (SiHi) tyxfMJB (& 
T. DEZiET) T<&£„ 



(3) *JI»¥5-2 1 1 3 4 7 

4 

[0 0 15] *1\ #«*»»r«l!HttafcJ:Dac#Ufc 

fc, 400*0 STfiTSifrT, Hz $20 N 

Ha $10 TMA& 1. 8X10" 5 *;U/#T&*SL 

T 500A<D/P£<OA1N fcjfcS/ty 7 r/f 2 £Jg(8tL 

70 [0 0 16] 1*7 7>f1'gKl©ift£&ll50'CK 

fiU*U H 2 $20 NHs $10 TMG^ 

1.7Xl0-«*;V/2\ H 2 T0.86ppm *-e»Rbfc->5 
> (SIH4) £ 200ml /^<7)fiJ^T30^M^*&b, KJ? 

2.2/im , 1.5X10 1 8 /cI 3 (OGaN #S 

/££if5*^ U^i§&n + JB3**dtl/fc. tt^T, -9*7 

r<'V**Ei©ias*ii50t;fc«J9l/, h 2 $20 1/ 

£\ NHs $10 TMGS1.7 X 10" 4 ^/#<Z) 

ffl£T20»m«»U jglJP 1.5/xm, 1X1 
0 1 5 /cm 3 (OGaN 75^^fi^rt'JtSgnl4^ 

[0 0 17] ^tC> *7r<^StEl* 900*0 tCLT, 
H* $20 NHa $10 TMG$ 1.7X10 

- 4 dez$ i.5xio- 4 ^/»o»j^-e-i» 

M««LT, Rff O.ljtzm (OGaN ^6/85 i B 5 $fl£ 
fifcbfc, ^co^^tcbT, 0 2(a) fcS-TJ^&^BIfl 

[0 0 1 8] &\z* H2(b) iCTF-T^^iC, ig5cO± 
xn^^U>^(C±0SiO 2 ^l l$2000A(OJi£ 
tC^L^o ^<0SiO 2 ll l±fc7* VWJX 

30 M2Sitlt> 7*h»jyy57>rfcJ:D, f©7 
* h k/X b 1 2 Uir?8Sn^ IB 3 Iztttzm 

Lfco H2(c) ^Tcfc^tC, 

2tC<t^Tffit»nTV^^Si0 2 ll lS7yiJSly 

[0 0 19] ^Clr, H3(d) i^^Tcfc^i^ 7*hUZt 
X h 1 2R^Si02lil KC±oTBto*lT^&Vi«Bffi 
Oii5 t^coT<0®^ Y U *«Sn » 4 tS5^ v »J "V 
J8Sn + 13C0±ffi-g5$, K$«0.04Torr, iffntttt 
40 *0.44W/cm*, B Cls *X*10ml/»©ffl-&tf«»l/ H 
7^X7?>^l,m Ar TH^l7f>^lL 
^JC, B3(e) ICSf* 5 i@5±lC^oTV^S 
iO a /gl lft7y«-C*4U&. ^IC B3(f) 
<fc5(C, KaflE8 X10" 7 Torr, KRIS 225t:iC«» 
U tt»©±*BK, «*C±0NI ^13$3000ACO 
JP-*K:J^jSLfc. ^LT. -ecONi &13C0±fC7^-h 

i/^M4Si*i/t, 7*hyyy57^»c<to, 

5(? [0 0 2 0] B4(g) ^-Tcfc^tC, 7thl/y 
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5 

X h 1 4&-?Z#tLTT®<DNm 1 3<Dmm$&ffi 

Ni Bl 3£ai/T#J5£Lfc. *IC, H4(h) IC^I"^ 
o\Z. g£K8X10- 7 Torr, KAfift 225*2 fc«i*U 
tt»0±£ffifc. &3glC£DAl fgl 5£3000A©JP£ 
lC«ri5l,fc. (214(0 tC^-Tcfc5l^ Al 11 5 

©±l:7*M/yxM6Sa*l/T, 7*hUV^7 

[0 0 2 1] ±5fiO«jfixa©«, 7*hl/^M 6 
fc±oTHt>*VO>fc^Al HI 5©«ffl«ft««»X 

y?>#MT.Xy&>ifL. ?* h W*7, K 1 6 -ST* 

i @ 5 iCMt^TMM 1 3 O^ITO 
tLTtt, ±>£©Ni ©ffi, Ag XBTi , feU<»« 

X, S*^Uir««n* JB3 0««8RtfiJB5©±JB 
0«* 7 LTtt, Al ©ffi, Ti 

[0 0 2 2] ^OJ;5JCUT«JfiSnfc**^-f*-H 

i oo^mswiciomA^ssftsatb, *<D3tim&*m 

0$fc3fc^*-F0^fc43^Ttt, ^S30mcd 

b, 05(b) \z&ytrt?->£^?£o\z. &yt&&& 

fc*lnbH**»CilEVittJBtfeO»3t3W3&« 1.5{g, IK 
ft«ffia*0.82tt X, T»&H**Ag ©t>©T 

B, 0 5(c) tcSS3t^->***4"«fe5C 5B3fcj&***> 
ftDi>llDL»*»*3»J 1.4ffiN MttEtf0.90ff&&: 
0, Tifi&Jg^Ti ©fc©TB, 0 5(d) fc*©5S#/* 

05fg, ■»*ffi#0.95ttfcfc'3fc. BPS, *3B9!©?S3fc 

fb, fie*©5ye^*-Hctt^T»3eiiaE 

[0 0 2 3] ^Kffi<Z>*«WfcoViTRWrs 0 *%K 

7r-f 7iSSl±JCA 1 N*6«5As/7rH2, Ga 
N^Srt^B+irUTftftn* 13, J5S1.1 Mm, * 
r UTSffi 1X10 15 /cid 3 ©ffi**'J7i8&nJg4, JP 
31.1 /im, ZnSS 2xi0 lfl /cm 3 Offi^lKttaflE i t 
15 h J?£0.2 urn, ZdJSS lXltpo/cin 3 Oift^tt 
feSSia B5 2#»]*;S*ITV»*. i 
Bttft7ffi4HBft I l H 5 1 &ff7K4MB& ia @5 2 



(4) ![$gg^5-2 11347 

5 

£<D2ffl»#li6fcfcoTH*. 
[0 0 2 4] *LT, ±B^fl&Htt£tt7MfeBK 
1 h @52, ft^lfrftfitf i i @5U U 7»S 

nffl4£HSUK**y7B*n + B3fcai*jA;6 0* 

3lC#-r*M8 0t, ig*fcfi«8g i h B5 2K»1- 

[0 0 2 5] SI7 0, 8 0B, JP^lOO A©gU ©N 
i jf 7 1, JP£1000A©3§2©N i J17 2, 82,JP£ 
J0 1500A©A 1 g7 3, 8 3, iP£1000A©T i I 7 4, 
8 4, JS£2500A©|g3©N iJB7 5, 8 5 trffif&Z 

[0 0 2 6] mi<DN iB7 1, 8 IB, i&&225 'CT 

B£R!feLT, 2x/\*«», ttETKH*. m J* 
£(CLTjD&LT, SB2(ON IJB7 2, 8 2£JP<»£ 
&5t?*£o #IC, A 11 7 3, 8 3, T 1 ®7 4, 8 
4, Sg3©Nijl7 5, 8 5^ J©&, 
M&Ztirzo A117 3, 83, TIH7 4, 84 S^ 
20 «ES-tt*;ifcfc«fc0, ®3©N iH7 5, 85©±tCA 

>y a* > «wr £ ^ t imm tit*. 

[0 0 2 7] K±©ct5»C»*bt»3t^^-K©» 

tB^Kit^T, 0.8 «fcfiTL/fc. X, VmOnA^tt^ 

©SMWStt, 150ncdT&r), €^^7JU^-^AT^ 
ritb&»^(Z)«3t»flP100DcdfcJt^T, 1.5 fSK|6l±l/ 

fee 

[0 0 2 8] i^, ±|B©*««IC*5^T, iS^rA' , J7S 
30 tU B^>B*««1b H5 2IC»"T*«tt7 0©** 

[0 0 2 9] *lC«©*JS«fcO^TR§B"r$. 0 7^ 
^T^'SIC, ±E*JS«(C45H-**1©N 1JB8 1, fg 

2©N1@82 IC^T, ¥@©N 1B710, 8 10 
T#t$LTfc&V>o C(D«^CONil7 10, 8 10© 
JPSB300 AT&^c C©*5C»d5UTfc, ±E*SS 
«ftR«&»*^»6n&. X, uONi§710, 8 

1 0©ffStt50A&±3000AKT*iS*LK 50AKT 

40 )\>#n>?<bwim\zi* imt\>#\z&.fi 

^n^OTSSK^K X, 3000A »3t 

[01] *»MO*ft»a:-«lS«»c«'&«3t^*- 
[0 2] H**«Hx«S5B3tt^*-F©»JfiX8t* 
5^ [0 3] H**«K«-556»y-f*-HO«J6X8** 
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L1tm 2 \z&< «E»fffiHTft 
[■4] B*««K:«*»3t^-f*--Ko»JBXS** 
bfcB3fcj»<«KHHT**. 

[0 6] tt©*JS«(c*»*s«*^*-H*«bfc«l 
[0 7] «©*lS«K:*^S»3K^*-Hft*l/&« 
[B8] «*0»*^*-He«bfc«l*HT*-6. 
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